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£ ^-Sr ^Mflir^ ^ 7M13 ^n>-g- ^ o]* o] ^P^^ofl 

3-2-5., 3* 0.1^1 ol^o] ^7l#^r 3-§-*Rrdl 5U<>H ti> 

*>iE€-#^^(BST)^-8: -fr*l^-°-3. s}^ 7fl2))A-|EK capacitor)^ ^)^X] ^>«- 
#3f^ -f-^CRuthenium)^ 71313 ^V^^S. <£*m nflofl 

*1 ^ ^^HHS- ^Mll?^ z] ^ ol JL, 5E*V tb 

#^3* ^>-§-^H l#3l£l ^§ sl-^- 71^13 ^^^§oi ;*1^£H 

313 <?^r^^ 4 s 9X^. 

£ 3 

^^(Ruthenium), ^sflAlEl (capacitor) , ^Hf^l^r, 3^*r 71313 <£K(chemical 
mechanical polishing), -*ll^ <y-2.-^- Msfl c>l i=( eerie ammonium nitrate) 
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^ 7l7jj3 <^n>-g- ^e|e| *J o]^- o] <gp}^ {Slurry for 
Chemical Mechanical Polishing of Ruthenium and the Process for Polishing 
Using It} 

^] 

£ 2tT ^E^# A|-g-§>^ CMP ^# 7fl3flAlE^ CJ-^H. 

£ 3^ -g- ^E^ A}-g-<5H CMP -7)] 2fl A] ^J£. 

< ^y-^-ofl t\\^Y «-Jr o] J£x$ > 

I : a>£^l 7]^: 2 : TflolE a>^^- 
3 : 4^3. ^<^sv 4 : 7]}°}^, 

5 : ^2)-^- ^MM>H 6 : ^1 l^&Q^ 

7 : ^e)^- q-olEE}-olc(Si3N4) 8 : #e]^e^(polysi 1 icon) 

9 : ^eBet ^5l^H = (TiSi 2 ) 10 : ^^^"Iet q-o] e e}o1;e. 
(TiAIN) 

II : 5]^^^^" 12 : 

13 : ^-(photoresist) 14 : (scratch) 
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15 : ^el v\v\7) ^ ^ ^(particle) 

16 : ^c^^S.-¥-^ ^MI-h- 

<14> ^ ^ =3)^ 7l7jl^ ^ o]» ol^-*> ^P>^-^ofl 

3 JlS, ^Ml*]-7fl^ O.lj^m ^-g-^c-fl 5>H*| y V# 

^S€:l-^E}^-[(Bai- X Sr^)Ti03 : °1*> 'BST'^ ^Wm* -fi-^^-S. cj-fe- 
sfl^lBK capacitor)^ ^fl^l ^ ^°-S. Ruthenium)^ ^ 

<15> ^F-^l^-c- 7H13 ^H3°l "fl-f -f^*l ^^ol^, 

? fl3flAlEl» ^l^^cfl ^3*1 1-^5., -B-^^o] BST^l ^i^- 
SLsL Al-g-Sl^C-il, ^ ^oflA^ o) ifE^* o^n>*>7l W 71313 <3f> 

<ie> <^7H, sj-SJ- 71^13 <gn>(Chemical Mechanical Polishing : olS> 'CMP'^ 

9=3) DOS- ^ fe^r ^^5L7> iL^Sl^ 64^1 7} o]#2\ tiV^^l ^1 o] 3^ ^ 
ofl ^S. 3l*fl ^(process H^, ^ el (Slurry)^ ^e)^ 7l# 
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«■ g <S*M1 (abrasive)^ °]^°]^ 5£U ^ CMP ^aVa] 7) 7l 

*|^$M3*I| (surfactant )♦ ^7>a]^4. 
<i?> ojufl 5K§- oinV^v+dfl icj-sj- si- * <a*Ml^ <g^7> ^sq^c-fl, 

T3-(NH 4 0H)^ £-8: <£?£A A}-g-<5}jI ^n>^s^ ^fr^(Si0 2 )« 7}# ^ 

3 A|-^>^; ^n>^>7l *V 3^#3.*r S^sHt^ ^ #3M1» 

Af-g-^ji, ^bJb]* ^^.S. ^*ti %a>( H2S04)) ^a>(hno 3 ) 

<18> CMP^r t ^.cflS. tiV-g-^- 7]7^1^ y>^-ol ^ 

iflofl oi^ ^^-21 S^iJV-g-a- °]p1s}ji 

<19> o]e^ CMP ^-g- sJ^Hr <£n> 5flc<q. 71^-oj o,^ 7>«y- 

JE^^r 7} of*} Sfl^ofl o^«fl 71313 ^ S>*)"^^-S. <^^>S] <>| 5§ * 

<20> #e)H^ ^-Efl^-(Ruthenium)-S- CMP nflofl 3^1-31 ^-g-S]- 

€ ^^sl7> U^lA-g- ^Bl -^-g- ^e^# A>.g-^ CMP 
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-9_3. ^'>«fl«>> ^71 nfl^-ofl, ^sj-^ofl ^tb i^(scratch) 

^oi ^-711 sq^r &*H3H 
<2i> ^f-£|]-e-£ -SrS^^ ^-^(adhesionH l-^H n fl-f S^}^ 

©1 ^*>ji ^^nf -M^H-ojH 43 c^i (dishing)^ -f-^(erosion)©l 

<22> o]M. jgja^ofl $]7]-5}^ ^fs\ -£3*1 JUS ^Cf. 

<23> 5L 1^ Sp^^-O^. -f-Efl^-l- -7fl3flAlE^ ^£^1 , ZL aflS^ 

# Ji^ iflaj, *h£*]l 71^(1)2] ^6)] o>efl^.«-E^ TflolE AV^(2) f 4i 3 

$ ^ ^ #*1H ©>2flS.^-Ei ^ll#^«a^-(6) ^ ^o-)E^ol = 

(7)« ^S>JI ^^-i; 7fl*flAlEi e^-^-S. <^£| 

<h sa^r ^-a- ^t^h ^^1-* ^, ^7i ^ # 

B^emCpolysiliconXS), E^E^g- ^ a >o] = (TiSi 2 )(9) g ^eHt <£^-n}^- uj- 
©U=eM^(TiAlN)(10)£) on^tf. ZL5i cf-g-, *3e)^ ufo] e^o] = 

(7) ^-¥-^11 s^M^UD* ^.M^UD* sflB^^H ^ S3 

zl# ic#Al^ SJ^^UD slj^^r s)^^^^(ll) #-¥-*f| -Mw 

*Kl2)-g- «3^^Jl ^-Efl -6-^(12) >*Hf©f| #%^(13)-i- $^*H CMP 

*H ^71 ^31^(12)* BflEi^^-jOSMl ^-Efl^n| (l2) ^ *V«-#^v§- 
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' 1020010036599 #^ ^^>: 2001/9/25 

<24> o]nfl #7] 3flE^ #71 ##^(13) ^ ^^(tt)* CMP ^^<L3- 

±x£o] <£v} target) ^rf^S.*) 

< 25 > £ 2^ £ H £^1^ ^^(12)* #sfl^ Aj-g-^o} CMP ^ 

<26> ^#o] CMP ^r^ 0 ] 3 - 5psi, 5]^i^(rotary type) #^1^ 

^-t- tflol-g- s]^^7}. go ~ 100rpm( revolutions per minute)-°S, ^d^j^! 
(linear type) #t>l^| ^4- o^^^r 600 ~ 700fpm(feet per minute) 

<27> ^l^q-, o]e^ U^o] ^-g-^- 7g -f , ^Efl^ o^H^E7> nfl 

S-Tfl «H W]J31^ #Al^o> CMP ^^i£f ^ 7 > 

<28> ZL ^ f £. 2<^H iLo]^ ^ <&e^6\) o^fl 3) ^o^KlDofl 

4]tr ^(scratch) (14) M#°l ^M^al *}v]7] S^r ^#(15) 

Ir^l^l ^ ^Mef, 5]^^^nV (11) ol ^#5l^r *}$^*\ ^t\]^ . 

(12)°1 si ^^^(lDJiL cf 4^n>(over pol ishing)£H (dishing) ^#°| 
^4«I1^JL sj-^^ai)^ Jf^l( erosion) 51 ^*}?\) ^^trcf. SE*r si 

^^^^■(ll)^f %^°] ^tr ^-^1^-^(12)011 4S.tr l-Bl^-a ^S°l 7f5fl^l^A^ 

sl^^^^-(ll) ^r^M ^-^1^-^(12)51 sfl^ol <^ZLS^l7ll4 s| 

^^(11)-^^ "i<H*i ^7^(16) ^#<>1 ^^}?\) ^cf. 
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CMP ^^Hl 2)n ^€ ^^(14)4- 2MM#(15)°1 ^*Hr *M*r 

oo> ojofl ^ ^ ^. 7] ^^o^ *fl^^>7l ^jsH ^ <3*r °J-^*H1 

^5. ^1^ ^n^£f ^-X|*J ^ oljl, atb >M"§-SH. 

<31> I^^H^r ^-71 -=~3# ^^>7l ^*r°l ^ uHEeflolE 

(Ceric Ammonium Nitrate)!- 5L^r^ ^ ^-Efl^-o| 7}7\)^ 

^^21 ^ °1» °l-g-*!: W 717413 <3*V§-3-8- 

<32> o)^ ^ ^Ml^l -g^*}^ Ef-g-JZ}. ^-Cf. 

<33> wv^^a^ ^ ^ ^fi-B- ^lMe^lM[(NH 4 )2Ce(N03) 6 1 

1- 5L^-*Hr 3* a}±r 7l7j]3 ^V-g- ^sisl^ afl^t!: 
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<34> £ wv^ofl x^m. 7l7fl3 <£u}-g- ^e^sl^ #ff-^l 

^(HN0 3 ) 1 ~ 10^%=%, AfliJ #2.^ 140] e eflol e 1 ~ 10#^% ^ <£*M1 1 

~ 5^^=%# ^ -a- ^JIS. tH=K 

<35> ^ 4^ OJ-S.^- l4olEeflolE 7 l- ^-71^- £o] T^H^ ^-£7> 

zj-zj- 1 ~ 10#^%S *q, ^El^l ^ ^#-8-<>l^-a- <r 

<36> ^A]-^. ^51 3 Si pH7> 1 ~ 7^1 5Ll£^- *>J1, ti>^-^*>7ll^ 1 ~ 3°-£- # 

-tna °i si ^ ^ ^-a ^ ^-a- ah*-*t 

<37> x^S] oJ-S.^ M-olJ=eflo]E^ =L E fl^ ^^«-Ei ^7># ^1^^ ^^Ml 

(oxidizer) #th 
<38> ol s-1 *V AflCj i4olEeflolE^ ^£7> #7>^^- oj- 

<39> ol# 7H1§1 ^iHS, l!^ 2^*&%2\- M}^ QS-'B- ^o]^z]]o}^ 2^%S\ 

^£.&-§- *siel^ lpsi^l ^n><y-^sHl^1 ef 600 A /min^ <^p>^£# il^l 
Ji; 2f^%2j- AfleJ <y-S.^- q-olMeflojE 6^^%sl ^^-g; ^ ^ejelfe 

lpsi^l <3nKJ-s^HM l200A/minSl <^4^t 2L*]5L; 2^%$\ Aflsj 

#2.^ M-ol^eflolE io# lpsi^l <£n}<y-ej 

^ UOOA/minS] o§u>^£S. ti^ZL; 6#Wf 4^ ^-2- -5- i-MSefl 2 

^%2l ^H#-§- £fe lpsi^l <&*\<&% *HM 9= 1050A/minSl <?in> 
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M-O}^) 10^ #2.^ 140I MeflolM 2^%^ £ 

^ lpsifi] «gt>>«a-^*Hl>H of 1200 A /min^ ^^^£f JI^t}. 

4psi^ ^K^aHH ^ lOOOA/min^l <?! D >^£# -S. 0 !^ *]Mx% 
<2 ^ SU^l, £ ^^Mfe lpsi^ ufl-f u^-o. <£v}<$b?\ «HH5. ^ £ 
^ ti¥ i4o]^^)olE^ ^JE-fi. #7H^lcl-^ ^D}^£7} 1000 A 

/min ol^o] SliE^- ^ ^ $14. 
<41> ZlEiM- ^E-lsl ifloflA^ ^ °J-S.T3- M-olE El |olE ol ^-£7]- 10 ^ 

^% oi^oi s]Tg o>^^ (stabilization)^- ^-J±^-7l <HHjI sfl^ SlH^ 

ol o^nl- Ji-^-g- 7 ] 71 nfl oil 1 ~ 10^^%S -R-*l*Rr ^ °1 ^Jl^Jl °}&\- 

<42> 9JpH1^ ^£^2] 71^1^ #^l7l^r ^ §>fe ^5^1, # 

^^1^(A1 2 0 3 ) A}-g-*M ft^ ^sWz} ^ 5^4. 

<43> o}-§-5] ttj-^cq P H7> 9J^5V7ll f>\7] flS^ #^-§- 

^ if-^cf. ^-g-^JlS.^ -B-71^4 -B-7lA> 1 : is. -g-ofl 

* ^H-3Hr3], ^Hlm^Cacetic acid)^}- o>^ea> 1 : IS £^3: -§-<*}-§: 
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<44> °]>5HH ^(strong acid)^- s)^ 

o] -Efl^-o^ ^J^S. * -g^^SM" ^7H^ O.S. ^Ml^ 

<47> «^n>^o| A>^|^ > l£i=. A>5}-^^n|^- i ~ 5#^% 

«- JH^^ ^7>^. °H <3 U M1 ^*}-I-oj -g-^( a gglomeration)£]*l QS.^ 
n lOOOOrpmS] JH^i-i- ^7>tb ^ 1 ~ 10^^=% ^ 

«j-3l«L3. *>^r 3}-*)- 71741^ ^d>-§- ^Siell- ol-g-fV 3^ 7l7fl^ ^u> 

<49> ^-Bfl^-O] ^aV^ 7fl3flAlE^ CMP #t>l£| ^ EfloH-ofl ^ 

^&S>-3.^ CMP X) ^^cf. £ igj-tgofl 4s. CMP ^<H]Ai^ -M-fe-sJ 
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3psiS. *}5L, Q*}^ ^-^ Eflo]^- io - SOrpmilS, # 

^o. Eflol ^. o^^c^. 10Q _ 600fpm^.^ CMP ^-1- ^1^^" 

^ ^SL^ ^17] (End-Point Detector : EPD)# ^>-§-^>^ ^#3^ a] 

<5i> £ ^ofl nj-s ^ Efl^ 5^ 7 ]^l^ <£p)..g- ^e^» A}-g-S}<*| CMP ^ 

<52> £ 3 6. ^. ^e^l- A>-g-*l-c^ CMP ^-^^r tr 7ll sfl a] e^ <>] 

^ A>-g-s>^ CMP ^^-i: *l*3tr 

<53> £ 3oflA^ J^o^ W>^- ^-o], ^-7] M^ofl 4§ -g-^^ofl §fl CMP is 

, sl^^Ui) $H M*Rr ^-^1^-^(12)01 

ofl nj-Sr cf^l^> ^^^-S ^al7> ^-g-^- ^ a^dt 1 ~ 

3psiS. CMP ^^-a- ^« ^ 3£)] a] 51^ ^^^-(ll)o)l § ^f-aj-sH 5*^ 
^Efl^-^-(i2)# ^ $U fr^l ^54^ ^ « 0 M^ ^ oicf. 
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<54> 2,*V, ygTgo) ^S^# Af-g-^H ^tfl-H"* 7l7fl^ 

<55> ^olH^ E£^l # 7 } CMP *s]e| 2iJ§ #■§-■ ol-g-^o^ CMP ^-§- 

<57> (a ) 4^0] s}^^t «K£*ll 7] ^(1)^1 ^l#^<g^(6) £ ^3 

<58> ( b ) ^71 iS5]4iZiefl^ ^^-i- ^Al§>Q^ 7l]5flAlE^ 

^1^5)^ 7l^f ^#^1^ ^«J** *§^*Hr #31; 

<59> ( C ) #7l iJH ^zl* *g^*Rr #31; 

<eo> (d) ^-7] ^^-#^1 5|^M<3 ^(11)* aj**>fe #31; 

<6i> (e) #71 sl^^^^-(ll)* ^ #sin# sl^^^^- 

(11) ^*Kr #3]; 

<62> (f) a o v 7 ) ^4f^oil ^-Efl^-^(12)^r ^^171^ #31; 

<63> ( g ) #71 ##^-(13)* ES*Rr #31; g 

<64> ( h ) ^ ^<s) ^eie) °l-g-*H ^7] ^5z}-# ^ofl tq^ CMP ^ 

3£ #7] ^1^^-(12)^ 3flE^§H ^H^«Ki2)-i: ^-el^-o.^ 

-^^"i: #31. 
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<65> #7l (a^THH £5r ^KE^l 7l^(l)-8r 5. 3°\] 5^1 £ 

£°1 #51^ 7]^(1)^ #Jfofl ol-Efl^-JfEi 7flo)E #5^(2), 4i3 
^(3) ^ 7l)o]E ^(4)°1 ^S^, 12 ^Vs}-^- i^olA^( 5 )7]- *g#^ 

?A 0 )3-, #?1 (c)^!^ ^ #5^5^(8), ^e^H^-(9) ^ 

SH^^KlD^- #3)-^, 3 3^ S^r #^S1-^14. 
<66> S*V, ^-71 (a)#7fl vfl^l (h)^S. ^l^^l^ ^flS^ofl *>7l4 

(i)#3l» 3 ^ $14. 

<67> (i) #71 (h) ^711 Si ^4l- A oMl -6-^^" ^ #-¥-*R3: ^#SHr # 

*|. 

<68> olnfl Aj- 7 ] -^^nv^. BSP^l^-. 

<69> £ ^^Hfe #71 ^<^| S>S.^fl dt7}ol ^1S^°11 3 

<70> o]ffr t M. «V^^- ^X\d\)6\) Sl7l§H 4^-4 £4. ■& *^°1 

*>7lSl AH ofl o^gfl ^SJfe ^ <>H4. 
<71> I . £ ^ofl *fl2: 

<72> ^A]<^1 1. 

<73> ^ff-^ 10 « <=1| ^^Ml^l #3^1^ 1^ iHaV^A^I ^7>s>^Cl-. olnfl 

#sMl# ^7>s.ol -g-^E|^l ^ lOOOOrpmSl 5Il^£t -fi-*l*}^*1 ^7} 

4-5-, ^# 2f^% ^ AflSj oj-S.^ 14<>1 E Eflol E 2#^%* ^7>*}ZL M-A-l 
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<74> ^,AH1 2. 

<76> AjX|ofl 3. 

<78> 4. 

^ O-sL ^ #^ofl ^331- 42^3-. 

<80> ^A]^l 5. 

<81> ^A>o. 2 ^^% tflAl 10^^% Aj-g-s}^ ^l^sl-Jl^ ^A]^l 12f -^^*V 

-g- ^ofl 3€" #331- ^12:*>^^. 

<82> II. ^- «Vrgofl 4s. ^eie]# Al-g-*! CMP ^ 

<83> ^Al^l 6. 

<84> 5)^^ #3-& AV-g-^]-^, El] °1 1- S)€^r«- 20rpm°-S. ^1 <>1 ^ s\ 

*l^r* 80rpm^.S l°fl A i *fl2:tb #33* A}-g-£]-ct| i psi o) <g 

^-Efl-^nvoi] CMP ^-8- ^^tK^MrS. : 3= 600A/min). 
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<85> CMP ^* &*®Hk °fl ^l7l« A}-8-«H ^<£^ ^#£)tt 

^ ^at4. 

<86> ^3aH] 7. 

<87> ^Al<^l lofl>| ^fft tflA] 2<HH ^ * 4-g-«>^ 

^]cq^|.j7^ ^X\d\] 6 4 « 0 >^^5. -f-Efl^ojl CMP ^*S*}5a4 

(^Mft : ^ 1200A/min). 
<88> ^aHI 8. 

^ afl^^fe AjAHl 64 «^JL5. ^•^l^-nVoll CMP^^# 

(o^Mr^ : MOOA/min). 
oo> ^aHI 9, 

^^j-j!^ ^Hl 64 ^Ufl: u o v ^^-S ^-Bflir^H] CMP ^W£4 
(^d>^£ : l050A/min). 
<92> AjA^oj] 10 

<93> AjX|ofl loflA^ ^2:*]; ^eiE) cflAl Aj A ] of) 5^1^ ^2*> ^ ^ ^ # ^-g^}"^ 

?J-§- ^I^tt 64 ^^tl- ^JlsL ^Efl^^Hl CMP ^-i- ^*3*}£4 

(^Hr^ : oi i200A/min). 

<94> AJaH] 11, 
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<95> ^ ^-Hl* A>-g-^H, 500fpnu^ -i^5>Jl, %}o]ji\ £] 

#^r» 20rpm°-5. ii^H , ^*H1 HH ^13* ^-g-^H 1.5psi^ 

^n>oj-^ o.s -f-tll^^H] CMP ^^^(^Hr-^ : ^ lOOOA/min) 

<96> til m<^i i. 

<97> a>-§-§><^ ( Eflo]^- Sj^l^l- 20rpm°-5. S-lH3| 3] 

80rpm^S ^^sM , ^i^-g- ^ BH CABOT a} SSW2000 £3 el)* 

^ 4psi2] ^D><y-s^ o. s e.^-^ CMP ^-g- ^WS^C^H^ : ^ 10 

A/min). 
<98> til jao^l 2. 

<99> 5)*^ ^-tijl- A>-g-§><^ ; Eflol^- 20rpm°-S. ^^^Jl, stj 3) 

Sl^r* 80rpm°-5. -g3*H, ^-f-^-g- ^ e) (CABOT^ EPA5680 *\ 
-g-*H 4psi^ <gn><a-^ -f-Efl^^Hl CMP ^-§- ^1*S*1-^^-(^p>^£ : oj= 
300A/min). 

<ioo> ol^Hl^ ti>s} ^-o] ; ^tgofl itf^. ^eJ oj-s.^- ^oljeeflolEi- 

i«-*Rr £331- ^}-g-*H CMP ^S^l ^-gr ^^*H1^£ ^Ml 

CMP ^ ^^1^5zf ^-Ajoll <£u|- s. 

7fl^A]^ ^ ojo^ CMP <r 
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101> o\^rZ\, ^3<*H CMP -g-°l*}:n ^Sfl^7] ttfl-g-ofl ^ 
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[3^* 1] 

5)-^- 71^1^ ^KChemical Mechanical Polishing : CMPH1 ^l-g-s}^ 
^$<LS. t}±r M)^ 4°]- s fl °1 S [ (NH 4 )2Ce(N0 3 ) 6 ] . 

2] 

43 ^S-^ i-MSxHHS.* s.^f!fe 7>i^r ^$°-3- t}^ CMP 3^ 

#. 

[^T 1 * 3] 

si- ^"#4 <£ ^(abrasive)!- 3E^Kr CMP &<>H , 

4] 

*fl 3 * 0 H1 5a<H>H, 

#7] Afl^ ufo] E^ojE^ i - 10#^=%^1 ^-3-2.3. ^ 2i<% 

5] 

A oM ^-g-ofl^ ^A>(HN0 3 ), %^(H 2 S0 4 ), <34KHC1), ^^r(H 3 P0 4 ) £ °] 
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6] 

^7) ^ 1 ~ 10^%=%^ zl^o) f^os Sfrfe 

[3^* 7] 

*H 3 %H1 &<>H, 

-*7l <?^Ml^r #5Ml-s-(Ce0 2 ), s.s^(Zr0 2 ) , ^^^lMA^O 3 ) 

^ °1M £^-o. S °)^°)& ^SLS.^ mtSLS. 

8] 

*H 3 Sl^^i, 

t^^J" 9] 

*fl 3 IMI &<>H, 

^7] <g^Ml^ 1 ~ 5f^%°l m$SL3. 5fb 

[^T 1 * 10] 

*fl 3 %H1 Si^H, 
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11] 

^ 10 

#71 pH^ 1~3^1 ^3* ^ 

[^t 1 ^ 12] 

*n 3 *m 

[^T 1 * 13] 

*fl 12 %H1 

14] 

4 13 ^Hl Sil^'H , 

#7l ^-g-^^r oMStK acetic acid)4 <>MlJ=^ 1 : 1 £^-g-^l°] 

15] 

(a) -¥-31^ EE^ ^-Bfl^- tJ-^-^°l *§^€ SK£*I1 §ul*Rr #31; 
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(b) *fl 3*j- ^3 °]-§-*H CMP ^-g- ^A|fo £ ^ # 

^ ^Ml^ sfl^ 
[3^* 16] 

*ii 15 %hi 5fl°w, 

#71 (b)^l^ 1 ~ 3psi3l ^n^^M^ ^^r ^ilS 

[^t 1 * 17] 

15 %H1 

^■7] (b^^Hxr 3 3*8 (rotary type) CMP °l-§-*><*| ^sM, Eflo] 

1- Sl^i^^ 10 ~ 80rpm( revolutions per minute)^ ^-^^.S. « 0 >^ . 

[3^3" 18] 

*)1 15 *<H1 

^■71 (b)^-^]^ ol-^^^7> 100 ~ 600fpm(feet per minute)*?! ^ 

(linear type) CMP t^tt ^ *}±r ^ . 

[^t 1 * 19] 

(a) ^^Sl- 5>^r «]r£^ 7l ##6fl 2fll##*i<3^ ^ ^ 

*1 MEM 2=1- 3#*Hir #711; 

^l^TT 7}&^r ^ ^ ^ ^Tfl; 
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(c) #7l ^aj* xflofl ^E^ZLl- ^*Kr ^1; 

(d) #7} ;£4«-#°l] sl^^-Sr 3^*H=- #31; 

(e) #71 SH^^-i- 2fl^^*H S]^^ 311 

(f) #71 ^4##°11 #^171^ ^7^1; 

(g) #71 ^^##011 #%i%-Qr 5L£_n~ #7fl; ^ 

(h) 7l7floi CMP ^ei&l ^#1-* <>l-g-*H #7] ^ofl ^«fl 

CMP #71 ^Efl^nV^ 3)]Ei^sfCx| s Efl -^ « ^^-O.^^] ^> 

-^-^i^-* *§#*Rr 3L#*H=- ^3 ^AsL <5Rr ^r£^l i7> afis^. 

20] 

19 %H1 ^oi^ ; 

#71 #ein^ #sl^Bl€-(polysilicon), eIe^t A>ol c (TiSi 2 ) 

^ BlEHr tf^l? M-°l.S5l-ol = (TiAlN)5l ^f D ^S ^#*1 IRJilS 
^ #U . 

21] 

^ 19 %H1 $1^, 
22] 

*H 19 %H1 S^i, 
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[3^8" 23] 

XI 22 Sl^H, 

24] 
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[iL^tfl^-H-] ^^w]^ 47 

» JUtil^l-^^ ^7>«lcf. <>H <£tj>*|1 ^^}s-o] (agglomeration)^^] &JE^- 

^ lOOOOrpm^ ja ^#£.1- -f^lS} 1 ^ ^7}^ cf-g-, ^ 1 ~ 10#^% 9? 4^ 

iJi^tfl^s.]- a^o}^ 73 
[l£3^-8-] 

^fHr 10^1 91 1^%* Ja^l-^^ ^7}S1-^C]-. o]nfl 

#sMl# ^rS^l -§-33*1 ^i^- 9= lOOOOrpm^ JGI^S* -fV^l^V^^i ^7> 

&^o] ^£1^ o>3Sj-^ nfl^W ^ 30^ ^<?> iHa>^ ^ 

4^ ^l^l-^cf. 
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